MyHununajibHoe O0IKeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«Cpennss odmeoopasoBareabHas mKoaa Ne 16» ropoga O0HnHCKA

Pabouan npozpamma no 31eKmMUGHOMY Kypcy no Xumuu
«Teopemuueckan xumusn»
s odydaromuxcs 10-11 kimaccos

IHosicHuTeabHAA 3aNMCKA

[Ipennaraemselii 27€KTUBHBIN Kypc HampaBieH Ha YrilyOJeHHWE W pacIIMpEeHHEe XMMHUYECKHX
3HAHUHN Yy4YallMXCs 4epe3 pelIeHUE PAacU€THBIX 3a]ad, a TAKXKE HAa MOATOTOBKY K YCIEHIHOM
clade €IMHOTO TOCYJapCTBEHHOIO DK3aMEHA I10 MIPEIMETY.

B cymecTtByrommx HbIHE 00pa3oBaTEeNbHBIX IpPOrpaMMax pPELICHHI0 3a1ad OTBOIHUTCS
HEONPaBJaHHO MaJl0 BHMMAaHHA. A BeJb MMEHHO pEIICHHE 3a7ad CIY>)KMT CPEICTBOM MJIA
OCMBICJICHUS, YTITYOJICHUS ¥ 3aKPETUICHUS] TEOPETHUECKOTo MaTepHrara.

[Ipu pemeHnu 3aia4y y y4eHUKOB BbIpaOaTHIBACTCS CaMOCTOATENBHOCTD CYXIEHUH, yMEHUE
IPUMEHSATh CBOM 3HaHMsS B KOHKDETHBIX CHUTYyallMsX, Pa3BUBACTCS JIOTUYECKOE MBILUICHUE,
HOSIBJIIETCS YBEPEHHOCTb B CBOMX CHJIAX.

OnekTuBHBIN  Kypc «Teopernueckas XuMmusi» TpeqHazHadeH st oOydarommxcs 10-11
KJIACCOB M HOCHUT IIPEIMETHO-OPUEHTUPOBAHHBIM XapaKTep U NMPAKTUYECKYIO HAIPABIECHHOCTD,
T.K. IPEJHA3HAYeH HE CTOJBKO M (DOPMUPOBAHMS HOBBIX XMMUYECKMX 3HAHUH, CKOJIBKO JUIS
Pa3BUTHs YMEHHMM M HaBBIKOB PELICHMs PACUETHBIX 3a/1a4 Pa3IMYHbIX TUIIOB.

JlaHHBIN Kypc CBsi3aH ¢ 0a30BbIM KYypcOM XHMMHUH OCHOBHOM IIKOJIBI, @ TaKXK€ C Kypcamu
MaTeMaTUKH (COCTaBJICHHE TPOIMOPIHMA, anredpandecKux ypaBHEHUH) M (U3UKH (Ta30BBIC
3aKOHEI).

XVMMHYECKOE COACPKAHUE YaCTH 3aJad, MPEMJIOKEHHBIX NMPOTrPaMMOM Kypca, BBIXOIMT 3a
pamMku 0a30BOro ypoBHs, T. K. NIpEANOJaraeT, 4To Kypc BBIOEPYT IIKOJIBHHUKH, CEPHE3HO
MHTEPECYIOIINECS XUMHUEN U IJIAHUPYIOLIME 110 3aBEPIICHUIO 0O0YyYeHHs B IIKOJIE CaTh €AMHBIN
rOCYJapCTBEHHBIN 3K3aMEH.

Kypc paccuuran Ha 104 yaca u pekomenayercs 1 uzydenus B 10-11 kiacce.

Hcxons n3 KOHKPETHBIX YCIOBUM, YUUTENb MOXKET U3MEHUTD MOPSIIOK U3Y4aeMbIX TEM, a TaK
K€ MPOLICHT YCIO)KHEHHBIX U HECTAHJAPTHBIX 3aJa4.

Ilean naHHOTO AIEKTUBHOIO Kypca:

% (opmupoBaHue y ydamumxcsi YMEHHH M HABBIKOB PELICHUS 3aJad Pa3HBIX THUIIOB, B
TOM YHCJIE U YCIOKHEHHBIX

% ycTpaHeHHe MPOoOEIOB B 3HAHUIX

3agaum JaHHOTO IEKTUBHOIO Kypca:

¢ O3HAKOMJICHHE YYAIIUXCS C PA3IMYHBIMH THUIIAMH PAcYETHBIX 33/1a4, a TaKkKe C
BUJAMU JICATEIbHOCTH, HEOOXOAMMBIMH ISl YCIEIIHOTO YCBOSHHSI TPOrPaMMBI.

% pa3BUTHE YMEHHH aHAIM3UPOBaTh, CpPaBHHUBATh, 0000IIaTh, YCTAaHABIMBATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U IPU PELIEHUH 3a1a4

¢ pa3BUTHE YMEHUH MIPUMEHATH 3HAHUS B KOHKPETHBIX CUTYaLlUsIX

Yuammecs 101KHBI 3HATD:

* OCHOBHbIE IOHATHUS XUMHH «KOJMUYECTBO BEILECTBA», «MOJISIPHAS MACCa», «<MOJISIPHBII 00BeM»,

«4uCI0 ABOTAJpPO», a TAKXKE ra30BbIEC 3AKOHBI;

* 3aKOHBI XMMHH: 3aKOH COXPAaHEHHS MACCHI BEILIECTBA, 3aKOH IIOCTOSHCTBA COCTABA BEILIECTBA,
3aKOH ABOrajpo;

* OyKBEHHbIE 0003HAUYEHUS 3a/1aHHBIX BEJIMYUH U €AMHUILBI UX U3MEPEHUS;

* pacueTHbIe (POPMYIIBI I JTIOOBIX TUITOB 3a/1a4;

* cTpoeHHe, PU3NIECKHUE M XUMUUECKUE CBOMCTBA HEOPraHUUYECKUX BEIIECTB.
Yuammecs 101KHbI YMEThb:

* OIPEACIIATh TOT UM UHOM TUIl paCUECTHOU 3aJ1a4u;

* AaHAJIM3UPOBATh YCIIOBUS 33]1a4H;



* BBISIBJISITh XUMHYECKYIO CYITHOCTD 3a/1a4H;
* COCTaBJISITh YPABHEHHSI BCEX XHMHUECKUX TPOIIECCOB, 33JaHHBIX B YCIIOBUAX 3aa4H;
* YCTaHABIMBATh CBSI3W MEXIYy NMPHUBOAMMBIMH B 3a7aue BEIIMYMHAMHU C TIOMOIIBIO MPOMOPIIHA
WK areOpandeckux ypaBHEHUH;
* VYYHUTHIBATh COOTHOIICHHS MEXAYy CIWHUIIAMHA MEXKIYHAPOIHOH CHCTeMOW (pHU3HUECKUX
BenuuuH (CH) 1 BHECHUCTEMHBIMU ¢IMHUIIAMH;
* POU3BOJUTH MAaTEMAaTHUECKUE PACUETHI;
* HICTIOJIh30BaTh HECKOJIBKO CIIOCOOOB IIPH PEIICHUU 3a]auu.
@®opMbl y4eOHBIX 3aAHATHIA:
* YPOKH PEIICHUS KIIFOUEBbIX 3a]1a4;
* CaMOCTOSITEIbHAS PadOTa yJaIuXxcs;
* 32YE€THI;
* KOHTPOJIbHBIE PaOOTHI.
3aHATHS B COOTBETCTBHH € MPOTrPaMMoOii Kypca npeanoJiaraiT:
* TIOBTOPEHHUE TEOPETHUYECKUX BOIMPOCOB, M3YyYCHHBIX B OCHOBHOH WIKOJNE, WX YyIIIyOJeHHE U
pacumpeHue;
* IPUMECHEHHUE TEOPETHUECKIX 3HAHHUI Ha MPAKTHKE;
* 3HAKOMCTBO C OCHOBHBIMH THUITAMU PACUETHBIX 3a/1a4, BKJIIOYAsl YCIOKHCHHBIE;
* pelieHue 3aaad TOBBIMICHHOTO YPOBHS CJIOXHOCTH, TMOMOTAIONIMX COOTHECTH HMMEIOIHECs
3HAHUS C UX MMPAKTUICCKUM PUMEHEHHUEM;
* 00y4EHHE CaMOCTOSITEITLHOMY PEIICHHIO 3a]1a4.
Kputepuu oneHuBaHus yMeHUii y4almxcsl pemiaTb pacuyéTHble 3a1a4u:
Ommemxka «5»: B TOTHICCKOM PaCcCYXJICHHH U PEIICHUH HET OIMMOOK, 3a/1a4a pelieHa
paIMoHaIBLHBIM CIIOCOOOM.
Ommemxka «4»: B TIOTHYECKOM PACCYXJICHHH U PEIICHUU HET CYNIECTBEHHBIX ONTUOOK, HO
3a/1a4a perieHa HepalruoOHAIBHBIM CIIOCO0O0M HITH IOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX
OIINOOK.
Ommemxa «3»: B TIOTHYECKOM PACCYXJICHUH U PEIICHUU HET OIMUOOK, HO TOMYCKaeTCs
CyIIeCTBEHHAsI OIMOKA B MATEMAaTUIECKUX pacyeTax.
Ommemxa «2»: AIMEIOTCSI CYIIECTBEHHBIC OIMMOKH B IOTUYECKOM PACCYKICHUU U B PEIIICHHH.

Kpurtepuu onieHuBaHus NUCbMEHHBIX KOHTPOJIbHBIX PadoT:
Ommemxa «5»: OTBET NOJHBIA U MIPABUIBHBIN, BO3MOKHA HECYIIECTBEHHAs! OIINOKA.
Ommemka «4»: OTBET HETIOJHbIM WK JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK.
Ommemxa «3»: paboTa BBIIIOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JOMYIIECHA OJJHA CYIIECTBEHHAS
olMOKa U MPHU 3TOM J[BE-TPU HECYIIECTBEHHBIE.
Ommemxa «2»: paboTa BRIIIOJHEHA MEHBIIIE, YeM HAIIOJIOBUHY, WIIN COAEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OLTHOOK.

COJEPKXAHUE ITPOI'PAMMBI J1JI51 11 KJIACCA
Obwee Konuuecmso uacos 34
BBenenue
OcHOBHBIE THIIBI PACYETHBIX 3a/1a4 10 XUMHUH. OCHOBHBIE (PU3NYECKUE M XUMUIECKHE

BennurHbl. OCHOBHBIE (hOPMYIIBI IS peLIeHHs YKa3aHHBIX 3aaa4. KonnyecTBo BemniectBa Yncio
CTPYKTYPHBIX €IUHULL (ATOMOB, MOJIEKYJ UM MOHOB) BemiecTBa X. [moTHOCTh ra3a X mo rasy Y,
WJIM OTHOCUTENIbHAS IJIOTHOCTB ra3a. MaccoBas 107 BemecTBa. MaccoBast 10JIs 2JIEMEHTA B
coenuHeHusXx. O0beMHas 1oJis BerecTBa. MomnbHas 107s BemecTBa. CpenHsst MOJIsSIpHAst Macca
cMecH razoB. MaccoBas J0JI1sg ra3a B ra30BOM CMECH U T.J.

33)13‘11/[ Ha ra30BbI¢ 3AKOHbI U I'a30BbIC¢ CMECH



3akoH ABoranpo. MomspHabiii 00beM razoB. 3akoH boins — Mapuorra. 3akon I eii-Jlroccaka.
VYpaBHeHue uaeanbHOro rasa. Ypasuenue Kiaiinepona — MeHneneeBa. 3a1aun, pelaeMble Ha
OCHOBE HMCMOJIb30BaHUs I'a30BbIX 3aKOHOB.

[InotHOCTH razoB. OTHOCUTENBHAS IVIOTHOCTD I'a30B.

3anaun, CBA3aHHbIE C 0ObEMHBIMHU OTHOILIEHUSIMHU Ta30B MMPU XUMUYECKUX PEAKIUAX.

I"a3oBbie cmecu. OOBeMHAsA, MOJIbHAS, MacCOBast JOJIM KOMIIOHEHTOB T'a30Boi cmecu. CpenHss
MOJISIpHAsl Macca ra3oBOH CMECH, €€ pacyer.

3amaun Ha CMECH ra3oB, HE pearupyroInux MeKIy coO0i.

3amaun Ha CMECH Ta30B, PEarupyrIIMX MEXITY COO0i.

BoiBoa popmys1 XUMHYECKHX COCAMHEHUI PAa3IHYHBIMH CIIOCO0AMH

Omnpenenenne MOJIEKYISIpHON (OpMYJIbl BELIECTBA 10 MACCOBBIM JIOJISIM 00pa3yIOLIUXCsl
AJIEMEHTOB.

Omnpenenenne MOJIEKYISIpPHON (OPMYJIbI BEIIECTBA C UCIIOJIb30BAHUEM IJIOTHOCTH WUITH
OTHOCUTEJIBHOM INIOTHOCTH Ia30B.

Omnpenenenre MOJIEKYIISIpPHON (OPMYJIbI BELIECTBA MO MPOJYKTaM €ro CrOpaHuUsl.

Omnpenenenue MOJEKYISPHOM (HOPMYJIbI BEIIECTBA 110 OTHOIICHUIO aTOMHBIX MAacc JIEMEHTOB,
BXOJISIIIMX B COCTaB JAHHOTO BEIIECTBA.

Onpenenenne MOJEKYISPHBIX (OPMYI KPUCTATIIOTUAPATOB.

Onpenenenne MOJIEKYISIPHBIX (POPMYIT IPOCTHIX MIIH CIOXKHBIX BEIIECTB MO0 YPABHEHUSIM
XUMUYECKHUX PEaKLIUU.

3agaum, CBA3aHHbIE ¢ PACTBOPAMH BelllECTB

Crioco0bI BEIpaXEHHS COCTaBa paCTBOPOB, MACCOBAs JI0JIsI pACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs
KOHIIEHTpalus. 3aau, CBSI3aHHbIE C PACTBOPEHHEM BEILIECTBA B pacTBOpE ¢ 00pazoBaHUEM
pacTBopa ¢ HOBOM MacCOBOM J0JIEH PACTBOPEHHOI'O BEILLIECTBA.

3amaun, CBA3aHHBIC C IOHATHEM «MOJISIPHAS] KOHIIEHTPAITHS».

3anauu, CBA3aHHBIE C BBITAPUBAHUEM BOBI M3 PaCTBOPa ¢ 00pa30BaHUEM PACTBOPA C HOBOM
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

3anauu, CBA3aHHBIE CO CMEUIMBAaHUEM pacTBOPOB. «[IpaBuio kpecra», uinn «kBaapat [lupcona».

3amaun, cBsA3aHHBIC ¢ pazbaBiieHreM pacTBOpoB. Kpuctammoruapatel. 3agaun, CBSI3aHHBIE C
PacTBOPEHUEM KPHUCTAJUIOTUIPATOB B BOJE. 3a]a4M, CBA3aHHBIE C PACTBOPEHUEM
KPUCTAJUIOTUAPATOB B pacTBOPE.

3aa4uM Ha OJIEyM.

Pemenue 3a1a4 Ha CKOPOCTh XMMHUYECKHX peaKkuuil

CkopocTh XUMHYECKOW peakuuu. CpeaHsis CKOPOCTh XUMHUYECKOW peakuuu v. EnunHuna
M3MEPEHUS BPEMEHU 3aBUCUT OT CKOPOCTH MPOTEKAHUS PEAKIIUU

3aKOH JIEUCTBYIOIIUX MAacC U CKOPOCTh TOMOT€HHOHN Y F€TEPOTCHHOMN peaKiuii.

k — KOHCTaHTa CKOpPOCTH XUMHUYECKOM peakUuHh. 3aBUCUMOCTb CKOPOCTH OT MPHUPOJIbI
pearupyromux BemecTs, TemmepaTtypbl. [IpaBuno Baut-I'odda.

Pemenue 3agau anredOpandeckum cnocodom

Pemenue 3a1a4 ¢ MCMOJIb30BaHUEM CTEXHOMETPUUYECKUX cXeM. Boruricienue macchol win o0bema
MPOYKTa PEAKIIUU 10 U3BECTHOM Macce WM 00beMy HCXOIHOTO BEIIECTBA, COJEPIKAIIETO
ONpeACICHHYIO MacCOBYIO 10Jt0 npumecei (B %) u T.4.

TemaTH4YecKkoe MUIAHUPOBAHUE YJIEKTHBHOIO Kypca
«Teopernueckas xumusi» 11 kaacc (34 yaca)

Pazoen Tema Konuuecmeo uacoe K/P
1 Beeoenue 3
2 3aoauu ¢ ucnob306aHueM 2a308bIX 4
3AKOHO06
3 Bv1600 hopmyn xumuueckux 8 1
COCOUHEHUIL Pa3IUYHbIMU




cnocooamu
4 Cnocoowvl eviparxcenus 6 1
KOHUEHmMpayuu pacmeopos
5 Pewenue 3a0au na ckopocmo 2
XUMUYECKUX PeaKyuil
6 Pewenue 3a0au anzeopauueckum 8 1
cnocooom
7 Hmozo6oe 3anamue 3
Hmozo: 34 3

COIAEPKAHUE ITPOI'PAMMBI JIUIA 10 KITACCA
Obuwee konuuecmaso wacog 70

BBenenue

Crtpoenue atoma yriepoaa. [ mbpunuzaius atoma yriiepoaa.

3agaum Ha ra3oBble 3aKOHBI M Ta30BbIe CMeCH

PagukannHBIN MEXaHW3M 3aMelleHUs.

BoiBoa popmyJ1 XMMHYECKHX COCTUHEHU PA3JINYHBIMH CIIOCO0AMU

Omnpenenenre MOJICKYISIPHON (OPMYIIbI BEHIECTBA IO MACCOBBIM JIOJISIM 00pa3yIONIUXCsI
3JIEMEHTOB.

Omnpenenenre MOJICKYIISIPHON (POPMYITBI BEIIECTBA C UCIIOIH30BAHUEM IIJIOTHOCTH WITH
OTHOCHUTEJIbHOM TUIOTHOCTH T'a30B.

Omnpenenenre MOJICKYIISIPHON (POPMYITBI BEIIECTBA O MTPOYKTaM €ro CrOpPaHHUSI.

Omnpenenenne MOJIEKYISIpHON (pOpMYJIIbl BEIECTBA 0 OTHOIIEHHUIO aTOMHBIX MacC 3JIEMEHTOB,
BXOJISIIIIMX B COCTaB JAHHOTO BEIIECTBA.

Omnpenenenne MOJIEKYISIPHBIX (hOPMYIT KpUCTAIIIOTUAPATOB.

Omnpenenenre MOJIEKYISIPHBIX (DOPMYIT MIPOCTHIX WITH CJIOKHBIX BEIIECTB MO0 YPABHCHHSIM
XUMHYECKUX PEaKIUM.

3anaum, cBA3aHHbIE ¢ PACTBOPAMH BellleCTB

CrniocoObI BbIpa)Ke€HUsI COCTaBa PaCTBOPOB, MaccOBast 10JIs1 PACTBOPEHHOI'O BEIIECTBA, MOJIIpHAs
KOHIIEHTpAIWsl. 3aa4i, CBSI3aHHbBIE C PACTBOPEHUEM BEIIECTBA B pacTBOpE ¢ 00pa3oBaHUEM
pacTBOpa ¢ HOBOM MacCOBOM /10JI€l PAaCTBOPEHHOTO BEILIECTBA.

3anauu, CBA3aHHBIE C MOHATHEM «MOJISIPHAS] KOHIEHTPAIUS».

3anaun, CBA3aHHbBIE C BHIMTAPHUBAHUEM BOJIBI U3 pacTBOpa ¢ 00pa30BaHUEM PAacTBOpPa C HOBOM
MacCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

3amaun, CBA3aHHBIC CO CMEITMBAaHUEM pacTBOPOB. «[IpaBuio kpecta», nunm «kBaapar [Iupcona».

3anauu, cBA3aHHbIE ¢ pazbaBieHueM pacTBopoB. Kpucramioruapatsl. 3aiaun, CBI3aHHBIE C
pPacTBOPEHUEM KPUCTAIUIOTMAPATOB B BOJE. 3a1a4H, CBA3AHHBIE C PACTBOPEHUEM
KPUCTAJUIOTUAPATOB B paCTBOPE.

3aga4u Ha OJICYM.

Pemenne 3a1a4 Ha CKOPOCTh XUMUYECKUX PeaKIuii

Ckopocth xumuueckoi peakuuu. CpenHsAs CKOpOCTh XUMHUYECKOHW peakiuuu v. Eaunnna
M3MEPEHUS BPEMEHHU 3aBUCHUT OT CKOPOCTH IIPOTEKAHUS PEAKIINH

3aKOH JEHCTBYIOIMX MACC U CKOPOCTh TOMOT'€HHOM U I'€TEPOre€HHOM pPEeaKLIUi.

k — KOHCTaHTa CKOPOCTM XMMHYECKOH peakiuH. 3aBUCHUMOCTb CKOPOCTH OT IPHPOJIBI
pearupyromux BeuiecTs, Temneparypsl. [Ipasuno Bant-T'odda.

Pemenne 3ana4 ajredpanyeckuM crnocooom

Pemrenue 3a1a4 ¢ UCMONB30BaHUEM CTEXHOMETPUUYECKUX CXeM. Bbruncienue Maccel wim o0bema
IPOAYKTa PEAKIMH 10 U3BECTHON Macce WM 00beMY HCXOIHOTO BELIECTBA, COAEPIKAIIETO
OIIPEEIICHHYIO MACCOBYIO J0JI0 puMeceil (B %) u T.1I.



TemaTnueckoe NJIAHMPOBaHME JIEKTHBHOI0 Kypca
«Teopernueckas xumusi» ais 10 kiaacca (70 yacon)

Pazgen | Tema KoauuyectBo | K/P
4ac0B

1 Pacuetsl mo popmyiiaMm XUMHUECKNX BEIIECTB 2

2 Pemienue 3aay, CBA3aHHBIX C paCTBOPAMHU BEIIECTB 5

3 Pemienue pacyeTHbIX 337124 C UCIOJIb30BaHUEM 8 1
ypaBHEHUs peaklnu

4 Pac4€Tpl MO0 TEPMOXUMHUYECKUM YPABHEHUSIM 5 1

5 Pemienne  pacyeTHhIX 3aad € HCMOJb30BaHHEM | 19
YpaBHEHUS PEAKLIMK U MIOHATHS «MaccoOBast JOJIsI»

6 BriBoa hopMynT XUMUYECKHUX COCTMHEHUM pa3nuyHbiMu | 13 1
criocobamu

7 Pemenne KOMIIEKCHBIX 3a7a4 U YIIPA)KHEHUH 10 18 1
paszienam XUMUHU

Hroro 70 uac.
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